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(57) ABSTRACT

To achieve downsizing and weight reduction of a derailleur
shaft and the mounting structure thereof and to improve the
rigidity of the derailleur shait without increasing the thick-
ness thereol more than necessary. A transmission case 1S
divided into left and right halves, and the left and right halves
are provided with bosses therein having holes opposing each
other. The bosses are brought into abutment with each other
and united by fitting tightening bolts to the holes of the bosses
and tightening the same. A sleeve-shaped derailleur shatt 1s
fitted on the outer periphery of the bosses to support and
mount the derailleur shatt. The derailleur shaft includes a hole
at the shait end thereof. A mounting position of the derailleur
shaft 1s achieved by a pin inserted 1nto the hole and a hole
provided on one of the cases.

15 Claims, 19 Drawing Sheets
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STRUCTURE OF TRANSMISSION FOR
BICYCLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This non-provisional application claims priority under 35

U.S.C. §119(a) on Patent Application No. 2004-068101, filed
in Japan on Feb. 10, 2004, the entirety of which 1s incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a structure of a transmis-
sion for a bicycle including a derailleur. In particular, the
present invention relates to an improved structure of a trans-
mission for a bicycle characterized by the mounting structure
ol the derailleur 1n the transmission.

2. Description of Related Art

In the related art, a transmission for a bicycle provided with
a derailleur 1s known. The derailleur has a supporting arm
with a pantograph mechanism, which 1s adapted to shift a
power transmission chain wound around a multi-stage
sprocket wheel supported by a rear wheel hub and mounted to
the rear wheel hub via a shait step-by-step 1s known. The
derailleur 1s provided with a guiding ring for shifting the
chain and a tension ring for providing tension to the chain.
The supporting arm, which 1s formed of a pantograph mecha-
nism having a pair of links, supports a derailleur shaft of the
derailleur. This support of the derailleur shait has a substan-
tially cantilevered structure (for example, see JP-A-59-2986,
pages 1-2 and FIGS. 1-2).

The above-described document discloses a derailleur 05 of
a transmission for a bicycle. The derailleur 05 has a support-
ing arm 04 of a pantograph mechanism, which 1s adapted to
shift a power transmission chain 03 wound around a multi-
stage sprocket wheel 02 supported by a rear wheel hub 01 and
mounted to the rear wheel hub 01 via a shatt step-by-step. The
derailleur 05 includes a shifting frame 09 having a guide ring
0’7 supported to the distal end of the supporting arm 04 of a
pantograph type via a movable member 06 for shifting the
chain. A tension ring 08 provides tension to the chain. The
shifting frame 09, which constitutes a substantial body of the
derailleur 05, 1s cantilevered by the movable member (de-
railleur shatt) 06.

According to the cantilever supporting structure of the
derailleur (shifting frame) as disclosed in the above docu-
ment, sufficient ngidity of the derailleur shaft (movable mem-
ber) 1s difficult to secure. In order to secure suificient rigidity,
it 1s necessary to enforce the rigidity of the derailleur shaft
itself. In order to do so, countermeasures such as increasing
the thickness of the derailleur shait have to be taken. How-
ever, when such a countermeasure 1s taken, increase 1 weight
1s 1nevitable, whereby upsizing of the derailleur shaft mount-
ing structure itsell cannot be avoided.

SUMMARY OF THE INVENTION

It 1s an object of the present mmvention to solve such a
problem, and to provide an mmproved structure of the
derailleur shaft mounting structure in which the above-de-
scribed problem 1s solved by exercising specific ingenuity 1in
the derailleur shait mounting structure.

The present invention, having solved the above-described
problem, relates to an improved structure 1n a transmission
for a bicycle in which mounting rigidity of the shaft is
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2

improved by employing a mounting structure in which the
derailleur shaft 1s rigid. The shafit 1s, 1n a structure including a
derailleur-type transmission fixed to a vehicle body, a struc-
ture of a transmission for a bicycle including a derailleur-type
transmission being fixed to the vehicle body, wherein the
transmission 1s disposed within a transmission case which
can be divided into left and right halves, the left and right
halves of the transmission case are provided with bosses
coaxially projecting immwardly of the transmission case
respectively, and the derailleur shait of the transmission 1s
supported by the left and right bosses. The left and right
bosses are formed with holes therein, and the left and right
halves of the transmission case are connected via a connect-
ing member fitted to the holes.

According to a further aspect of the present invention, the
derailleur shaft 1s disposed substantially at the same distance
from a plurality of frame members extending from a head
pipe of the vehicle body rearward and downward 1n side view.

In the present mvention, 1n a structure including a
derailleur-type transmission fixed to a vehicle body, since the
transmission 1s disposed within a transmission case which
can be divided into left and right halves, the left and right
halves of the transmission case are provided with bosses
coaxially projecting imwardly of the transmission case
respectively. A derailleur shait of the transmission 1s sup-
ported by the left and rnight bosses. The derailleur shaft can be
supported from both sides and hence the mounting rigidity of
the derailleur shaift 1s enhanced. In addition, the mounting of
the shait 1s stabilized, a necessity to increase the thickness of
the derailleur shaft 1s eliminated and hence a lightweight shaft
1s achieved. Therefore, downsizing and weight reduction of
the mounting structure of the derailleur shaft itself 1s
achieved.

The stable state can be secured even when a deviated load
1s exerted during speed-change operation owing to the
enhancement of rigidity of the mounting structure of the
derailleur shait. Therefore, operability during the speed-
change operation can be improved. In addition, the connect-
ing portion between the left and right halves of the transmis-
s1on case can also be used as the supporting portion of the
derailleur shaft.

In the present invention, the left and right bosses are
formed with the holes therein. The connecting member fitted
in the holes connects the left and right halves of the transmis-
s1on case. Therefore, the left and right halves of the case are
strongly connected to each other via both bosses with the
connecting member fitted 1nto the holes of the left and right
bosses. The derailleur shait 1s supported by both of the
strongly connected bosses. The rigidity of the supporting
portion 1s 1creased, and hence the derailleur shaft 1s sup-
ported in an extremely and strongly stable state irrespective of
its simple supporting structure.

In the present invention, the derailleur shaft 1s disposed
substantially at the same distance from a plurality of frame
members extending from a head pipe of the vehicle body
rearward and downward 1n side view. Therefore, the connect-
ing member 1s located at the position where connecting rigid-
ity between the left and right halves of the transmission case
1s required. In view of this, the connecting member can also
be used for supporting the derailleur shait while securing case
rigidity, and cost reduction can be achieved.

Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, 1t should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration
only, since various changes and modifications within the
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spirit and scope of the mvention will become apparent to
those skilled 1n the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the

accompanying drawings which are given by way of 1llustra-
tion only, and thus are not limitative of the present invention,
and wherein:

FIG. 1 1s a schematic left side view of a bicycle according
to an embodiment of the present invention;

FIG. 2 1s a drawing showing a principal portion of a frame
and a state of suspending a case;

FIG. 3 1s a cross-sectional view taken along the line I1I-111
in FIG. 6;

FIG. 4 1s a cross-sectional view taken along the line IV-1V
1s FI1G. 6;

FI1G. 5 15 a cross-sectional view taken along the line V-V in
FIG. 6;

FIG. 6 1s a right-side view of the 1nterior of a transmission
T with part of a right cover removed;

FI1G. 7 1s a cross-sectional view of a principal structure of a
mounting portion of a crankshaft;

FIG. 8(a) 1s a drawing showing a structure of a rear wheel
mounting portion

FIG. 8(b) 1s a cross-sectional view of the principal structure
of the rear wheel mounting portion;

FIG. 8(c) 1s a cross-sectional view taken along the line
8C-8C in FIG. 8(b);

FI1G. 9 1s an outline perspective view showing an outline of
an entire structure of a derailleur:

FIGS. 10(a)-10(¢) are drawings of the entire structure of
the derailleur, in which FIG. 10(a) 1s the entire structure of the
derailleur partly 1n cross-section, FIG. 10(b) 1s a cross-sec-
tional view taken along the line 10B-10B 1n FIG. 10(a), and

FIG. 10(c) 1s a cross-sectional view taken along the line
10C-10C 1n FIG. 10(5);

FIG. 11 1s an enlarged cross-sectional view showing the
structure of the mounting portion of a derailleur shaft and the
mounting state thereof;

FIGS. 12(a)-12(c) are drawings showing a structure of the
derailleur shaft 1n which FIG. 12(a) 1s a side view partly 1n
cross-section, FIG. 12(b) 1s an end view partly 1n cross-
section, and FIG. 12(c¢) 1s a drawing viewed in the direction
indicated by an arrow A 1n FIG. 12(a);

FIGS. 13(a)-13(e) show a structure of a derailleur arm and
a mounting structure of an operating cable to the arm, 1n
which FIG. 13(a) 1s a plan view of the arm partly 1n cross-
sectional view, FIG. 13(b) 1s a cross-sectional view taken

along the line 13B-13B 1n F1G. 13(a), FIG. 13(c) 1s a drawing
viewed 1n the direction indicated by an arrow B 1in FIG. 13(e),

FIG. 13(d) 1s an end view of the arm, and FIG. 13(e) 1s a
cross-sectional view taken along the line 13E-13E in FIG.
13(d);

FIGS. 14(a)-14(b) show a structure of a derailleur body, in
which FIG. 14(a) 1s a cross-sectional view taken along the

line 14A-14A 1n FIG. 14()), and FI1G. 14(d) 1s a plan view;
FI1G. 15 1s adrawing showing the structural portion relating
to the alignment of speed-change chains 1n a transmission
case;
FIGS. 16(a)-16(b) show a chain guide member, in which

FIG. 16(a) 1s a side view of the chain guide member, and FIG.
16(b) 1s an upper view of the chain guide member;

FIGS. 17(a)-17(b) show a chain tension adjusting mecha-
nism, in which FIG. 17(a) 1s a view showing a mounting state
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4

to the rear portion of a mainirame, and FIG. 17(b) 1s a cross-
sectional view taken along the line 17A-17A 1n FIG. 17(a);
FIG. 18 1s a cross-sectional view of a roller of the chain
tension adjusting mechanism; and
FIGS. 19(a)-19(b) are views showing as a cross-section a

principal portion of a derailleur 1n the related art, in which
FIG. 19(a) 1s a front view, and FIG. 19(b) 1s a side view.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIGS. 1to 18, embodiments of a structure
of a transmission for a bicycle provided with a derailleur
according to the present imvention will be described.

FIG. 1 1s a left side view of a bicycle B 1n which a trans-
mission T having a derailleur 1s used according to the present
ivention.

The bicycle B 1s a downhill bicycle, and 1s used, for
example, for competitive sports that are timed for running
down a dirt course, such as a forest road provided with a
high-speed corner or a jumping section.

A vehicle body frame F of the bicycle B includes, as shown
in FIGS. 1 and 2, a pair of left and right mainframes 2 extend-
ing from a head pipe 1 rearward and obliquely downward. A
down tube 3 extends from the front lower ends of both main-
frames 2 rearward and obliquely downward. The lower ends
of a pair of the mainirames 2 and the lower end of the down
tube 3 are connected to each other via an under tube 4. A
saddle frame 3 1s provided so as to extend rearward from the
centers of the respective mainframes 2 1n pair.

The above-described saddle frame 3 for supporting a
saddle 7 1s supported by the mainirames 2 by fixing a front
end arm portion Sa to the centers of the mainframes 2 via a
bolt. The above-described head pipe 1 steerably supports a
pair of left and right front forks 6, and a front wheel WT 1s
journaled at the lower ends of the front forks 6.

In this specification, terms “up and down”, “front and
rear”’, and “left and right” represent directions with reference
to the bicycle B, and correspond to the “up and down”, “front
and rear”, and “left and right” of the bicycle respectively. The
side view means to view from the leit or right.

As shown 1n FIGS. 1 and 2, front ends of a pair of left and
right swing arms 9 are journaled by a pivot shaft 8 provided at
the rear of the left and nght mainirames 2 shown 1n FIG. 1 so
as to be adjacent to the respective inner surfaces of a pair of
the left and right mainiframes 2, and a rear wheel Wr 1s
journaled between a pair of the left and right swing arms 9 at
the rear ends thereof via an axle 10. A pair of the left and right
swing arms 9 are connected to the above-described pair of left
and right mainframes 2 via a suspension 11 having a com-
pression spring and a damper, and hence are capable of
swinging motion 1n the vertical direction about the pivot shait
8.

A crankshaft 12 and a power transmission device including
a transmission T and a drive force transmission mechanism to
the rear wheel Wr are mounted to the bicycle B. As shown in
FIGS. 1 and 2, the crankshaft 12 and the transmission T are
disposed below the vehicle body frame F, and between the
vehicle body frame F and the under tube 4 connecting the rear
portions of both mainframes 2, and the rear portion of the
down tube 3, that 1s, the lower portion of the mainframe 2 and
the lower end of the down tube 3. A drive force transmitting
mechanism including a mechanism for transmitting drive
force from the transmission T to the rear wheel Wr, that 1s, a
rear wheel drive sprocket 16, a rear wheel driven sprocket 17,
and an endless rear wheel drive chain 18 wound around the

both sprockets 16, 17 i1s disposed on the right side of the
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bicycle B, and on the right side with respect to the center line
extending along the widthwise center of the vehicle body.

As shown in FIGS. 3,4 and 5, a case 20 of the transmission
T includes a lett case 20L and a right case 20R and 1s config-
ured by combining the left and right halves. The left and right
cases 201, 20R each include a left cover 211 and a right cover
21R formed of CFRP (Carbon Fiber Reinforced Plastic) for
covering an internal device, and a left reinforcing member
221 and a right reinforcing member 22R formed of aluminum
alloy for reinforcing the left and right covers 21L, 21R from
the outside. The left cover 21L 1s adhered to the 1nside of the
left remforcing member 221, and the right cover 21R 1s
adhered to the 1nside of the right reinforcing member 22R,
respectively.

The left and right covers 211, 21R abut against each other
at the mating portions thereot via a sealing member, and are
integrated by being tightened to each other by bolts, not
shown, inserted into boltholes 231, 23R, 241, 24R (only 24L,
24R are shown 1n FIG. 3) at the peripheral projecting portions
of the left and right reinforcing members 221, 22R on both

sides of the mating portions.

The two bolt holes 231, 23L and 23R, 23R (only 23R on
the side of the right case 1s shown 1n FIG. 6), provided on the

left and right cases 20L, 20R are bolt holes for combining and
joimng the left and right reinforcing members 221, 22R.

The two bolt holes 241, 241 and 24R, 24R (only 24R on
the side of the right case 1s shown 1n FIG. 6) formed on the left
and right cases 20L, 20R are bolt holes for combining and
tightening the left and right reinforcing members 221, 22R to
cach other and mounting the cases 20L, 20R to the frame F.
The front bolt holes 241, 24R are provided for being tight-
ened together with the under tube 4 connected to the lower
end of the down tube 3 by the bolt B, and the rear bolt holes
241, 24R are provided for being tightened together with the
rear lower ends of the mainframes 2 by the bolt B.

Then, on the lower portion of the left and right reinforcing
members 221, 22R of the case 20, as shown 1n FIGS. 3,4 and
5, crankshaft bearing holes 251, 25R are formed respectively,
and the crankshatt 12 passes through the crankshait bearing
holes 251, 25R 1n the lateral direction. At the position
upwardly of the crankshait bearing holes 251, 25R, pivot
shaft bearing holes 261, 26R, through which the pivot shait 8

passes, are formed (See FIG. 4).

The left and right reinforcing members 221, 22R as
described above are joined with the left and night covers 21L,

21R and tightened by bolts to constitute the case 20 of the
transmission T, and 1s suspended from the vehicle body frame

k.

As shown 1in FIGS. 3, 4 and 5, the crankshaft 12, which 1s
a pedal-type crankshatt, 1s passed through the left and right
crankshaft bearing holes 251, 25R of the case 20, and the
proximal ends of a pair of crank arms 13 are fitted to the left
and right ends of the crankshaift 12 projected out from the case

20 respectively. Pedals 13a are rotatably attached at the ends
of the crank arms 13 as shown 1n FIGS. 1 and 2.

As shown 1n FIG. 4, the bolt-shaped pivot shaft 8 extends
through through-holes 2¢ of pivot bosses 26 formed at rear
portions 2a of the mainframes 2 and bushes 14 fitted to the
pivot shaft bearing holes 261, 26R of the left and right rein-
forcing members 221, 22R of the case 20, and 1s fixed to the
rear portions 2a of the mainirames 2 by nuts N screwed onto
the distal ends of the bolt-shaped pivot shait 8, so that respec-
tive swing arms 9 are swingably supported by the pivot shait
8 between the case 20 and the rear portions of the respective
mainframes 2 and at the left and right outsides of the case 20
via collars 8a and bearings 85b.
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FIG. 6 1s aright side view of the interior of the transmission
T with part of the right case 20R removed, showing the
portion relating to the crankshaft 12 and the output shaft 15.

As 1s understood also from FIGS. 3 and 5, the rear wheel
drive sprocket 16 1s fitted to the right end of the output shaft 15
stored 1n the case 20 and projecting outward from an output
shaft bearing hole 27 of the night case 20R.

As shown 1in FIG. 1, the rear wheel drive chain 18 1s wound
between the rear wheel drive sprocket 16 and the rear wheel
driven sprocket 17 provided on the rear wheel Wr.

Here, the rear wheel drive sprocket 16, the rear wheel
driven sprocket 17, and the rear wheel drive chain 18 consti-
tute the drive force transmission mechanism for driving the
rear wheel Wr, which 1s the drive wheel of the bicycle. The
output shait 15 1s constantly coupled to the rear wheel Wr, and
rotates 1n conjunction therewith 1n the forward direction P and
the rearward direction Q (see FIG. 1).

As 1s seen 1n FIGS. 5 and 6, the transmission T includes a
speed-change mechanism M1 and a gearshiit mechanism M2
to be accommodated 1n the case 20.

The speed-change mechanism M1 1s, as shown 1in FIGS. 3,
5, 6 and so on, composed mainly of parts relating to the
crankshaft 12 and the output shait 15, and the gear shait
mechanism M2 1s composed mainly of parts relating to the
derailleur shaft shown in FIG. 10, 11, 12 and so on.

The gearshift mechanism M2 acts on the speed-change
mechanism M1, and shifts the speed-change mechanism M1
toward the desired shift position.

The gear-change mechanism M1 1s provided with a one-
way clutch 32 shown 1n FIGS. 3, 5, 6 and so on, and a sliding
mechanism S, a drive sprocket unit 30, a speed-change
sprocket unit 40, an endless speed-change chain 48, and the
output shait 15 shown 1n the same drawings.

The speed-change sprocket unit 40 includes a plurality of
sprockets 41-47 overlapped into multi-stage in ascending
order 1n size from the left to the right with spaces in-between
and joined to the output shaft 135 by spline fitting.

As shown 1n FIGS. 3, 5 and so on, the crankshaft 12 1s
rotatably supported by the case 20 via a pair of left and right
bearings 38 fitted to the crankshaitt holes 251, 25R of the left
and right reinforcing members 221, 22R of the case 20, and
the crank arms 13 are mtegrally fitted to both ends of the
crankshait 12. As shown 1n FIG. 1, the pedals 134 are rotat-
ably fitted to the distal ends of the crank arms 13, so that the
crankshaft 12 is rotated in the forward direction P by the feet
of a person who rides on the bicycle B, not shown, straddling
over and sitting on the saddle 7.

In FIGS. 3, 5 and so on, the crankshait 12 1s provided with
the drive sprocket unit 30 between the both bearings 38, and
a drive sprocket 31 of the drive sprocket unit 30 1s fitted to the
crankshaft 12 via the one-way clutch 32 and the sliding
mechanism S disposed coaxially with the crankshaft 12 and 1s
rotated by the crankshaft 12.

As shown i FIG. 7, the one-way clutch 32 includes a
clutch 1mnner 32a constituted of the outer periphery itself of
part of the crankshaft 12, a clutch outer 325 constituted of part
of an 1inner cylinder 34 (see FIG. 3 and so on) described later,
a plurality of ratchet claws 32c¢ that engage engaging portions
on the iner periphery of the clutch outer 326, and a ring
spring 32d fitted to the clutch mner 32q for urging the distal
end of the ratchet claw 32¢ to engage the recess on the mner
peripheral surface of the clutch outer 325.

By the action of the one-way clutch 32, a rotational force of
the crankshait 12 1s transmitted to the drive sprocket 31 only
when the person who rides on the bicycle B pushes the pedals
134, and rotates the crankshaft 12 in the forward direction P,
in which the bicycle B advances. When the person who rides
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on the bicycle B stops pushing the pedals 13a¢ while the
bicycle B 1s moving forward, and the drive sprocket 31 rotates
in the forward direction P, that 1s, when the crankshaft 12 1s
rotated 1n the rearward direction Q with respect to the drive
sprocket 31, transmission of the rotational force from the
drive sprocket 31 to the crankshait 12 1s blocked.

In FIGS. 3, 4, 5 and so on, provided between the one-way
clutch 32 and the drive sprocket 31 1s the sliding mechanism
S for allowing the drive sprocket 31 to move with respect to
the crankshaft 12 1n the direction of the axis of the crankshatt
and rotating integrally with the clutch outer 325 of the one-
way clutch 32.

The sliding mechanism S shown i FIGS. 3,4, 5 and so on,
includes the inner cylinder 34, an outer cylinder 35, and a ball
spline mechanism 36. The inner cylinder 34 constitutes, at the
right end thereof, the outer 325 of the one-way clutch 32, and
1s a cylinder rotatably supported on the outer periphery of the
crankshaft 12 via a pair of needle bearings 33. The outer
cylinder 35 1s a cylinder disposed radially outwardly of the
inner cylinder 34.

The ball spline mechanism 36 1s a spline engaging mecha-
nism using a ball 36¢ provided between the outer peripheral
surface of the mmner cylinder 34 and the inner peripheral
surface of the outer cylinder 35. The drive sprocket 31 1s
integrally joined to an annular flange of the outer cylinder 35
of the corresponding mechanism by a rivet 31a. The outer
cylinder 35 and the drive sprocket 31 are adapted to be
capable of moving integrally along the direction of the axis of
the crankshait 12, and to rotate with respect to the case 20. A
chain guide 37 1s integrally mounted on the outer periphery of
the drive sprocket 31 by a rivet 3154.

As shown in FIGS. 3,4, 5 and so on, the ball spline mecha-
nism 36 for allowing the sliding mechanism S and the drive
sprocket 31 to rotate integrally with each other, and allowing
the drive sprocket 31 and the outer cylinder 35 to move with
respect to the inner cylinder 34 1n the direction of the axis of
the crankshatt 1s constituted of a plurality of pairs of accom-
modating grooves 36a, 365 of semi-circular 1n cross section
radially opposing to each other on the outer peripheral surface
of the mmner cylinder 34 and the inner peripheral surface of the
outer cylinder 35 and being oriented 1n the direction of the
crankshait, and a ball train including a plurality of balls 36¢
accommodated therein so as to rotate across the respective
pair of accommodating grooves and circumierentially engage
the mnner cylinder 34 and the outer cylinder 35.

In order to define the movable range of the drive sprocket
31 and the outer cylinder 35, and to prevent the balls 36¢ from
being dropped, stoppers 34a, 34b, 35a, 355 are provided at
both ends of the inner cylinder 34 and the outer cylinder 35.

As shown 1n FIGS. 3 and 5, the output shait 15 is rotatably
supported via a pair of the left and rnight bearings 38 held
respectively by the left and right reinforcing members 22L,
22R of the case 20.

The multi-stage speed-change sprocket unit 40 for speed
change including a plurality of speed-change sprockets 1s
mounted to the output shaift 15 between the left and right
bearings 38 of the output shaft 15 so as to rotate constantly
integrally with the output shaft 15. In this embodiment, the
multi-stage speed-change sprocket unit 40 1s a sprocket unit
including seven types of speed-change sprockets 41-47 for
speed change having different outer diameters.

The seven speed-change sprockets 41-47 are disposed in
line 1n the direction of the axis of the output shait in descend-
ing order in speed from the right to the left from the speed-
change sprocket 47 for the seventh speed (maximum speed)
having the smallest outer diameter to the speed-change
sprocket 41 for the first speed (mimimum speed) having the
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largest outer diameter, and are spline-fitted to the outer
peripheral surface of the output shaft 15 and connected to the
output shait 15.

The speed-change chain 48 1s wound around the drive
sprocket unit 30 and the speed-change sprocket unit 40, and
rotation 1s transmitted between the crankshait 12 and the
output shait 15 by the speed-change chain 48. The gearshiit
mechanism M2 described later 1s a mechanism for changing
the speed by shifting the speed-change chain 48 among a
group of the speed-change sprockets 41-47. In other words,
the gear shift mechanism M2 acts to wind the speed-change
chain 48 between one of the speed-change sprockets selected
from the speed-change sprockets 41-47 by the gear shait
mechanism M2, and the drive sprocket 31.

Therefore, the output shaft 15 is rotated by the crankshaft
12 at a change gear ratio determined by the ratio of the
number of teeth between the speed-change sprockets 41-47
and the drive sprocket 31.

-

T'hen, the motive power of the output shaft 15 1s transmaitted
to the rear wheel Wr via the rear wheel drive sprocket 16, the
rear wheel drive chain 18, and the rear wheel driven sprocket
17 (see FIG. 1) provided on the outside of the case 20 on the
right side.

When the bicycle B 1n the related art travels by inertia, the
speed-change chain 48 1s not rotated. Therefore, 1t 1s difficult
to shitt the chain 48, and hence speed-change operation by the
speed-change mechanism M1 cannot be performed normally.
This embodiment has a structure improved at this point. The
description of the structure will be added below.

FIGS. 8(a)-8(c) show a structure of the mounting portion
of the rear wheel Wr. A rear wheel hub Wrl 1s rotatably
supported by the rear axle which 1s fixedly supported by the
swing arm 9, not shown 1n FIGS. 8(a)-8(c), via bearings Wr0.
The hub Wrl i1s provided with annular flanges Wr2 radially
extending on both of the left and right sides thereof, and a
number of spokes Wr3 for supporting the rear wheel Wr and
extending in the radial direction are mounted to the annular
flanges Wr2. The radial extremities of the spokes Wr3 are

fixed to a wheel rim Wr4 of the rear wheel Wr, so that the rear
wheel Wr 1s attached.

At the position on the right side of the right annular flange
Wr2 of the hub Wrl in the drawing, there 1s provided the
driven sprocket 17, and the driven sprocket 17 1s mounted to
the hub Wrl via the one-way clutch 19. The one-way clutch
19 has a structure as shown 1n FIG. 8(c¢).

In other words, the one-way clutch 19 includes a clutch
iner 19 A constituted of part of the outer periphery of the hub
Wrl, a clutch outer 19B provided with a number of engaging
portions 19¢ formed on the mmner periphery of the driven
sprocket 17, and a plurality of ratchet claw 194 having their
rotational center 19a on the side of the clutch inner 19A and
urged by a spring 195 so as to engage the engaging portions
19¢ on the mner periphery of the clutch outer 198

In the one-way clutch 19 in this structure, although the
rotation P from the side of the clutch outer 19B, that 1s, the
rotation from the side of the driven sprocket 17 1s transmuitted
to the hub Wrl, and drive force 1s transmitted from the side of
the driven sprocket 17 to the side of the hub Wrl, that 1s, to the
side of the rear wheel Wr, the rotation on the side of the clutch
inner 19A, that 1s, the rotation from the side of the hub Wrl 1s
not transmitted to the side of the sprocket 17.

In other words, 1t 1s configured 1n such a manner that the
sprocket 17 1s not driven by the drive chain 18 as 1n the case
of 1nertia traveling with the rotation of the crankshaft 12
stopped, or that the side of the hub Wrl, that 1s, the side of the
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rear wheel Wr rotates freely when the rear wheel Wr1s rotated
relatively faster than the sprocket 17 as 1n the case of running
the slope downward.

However, in this embodiment, a structure for limiting the
above-described operation of the one-way clutch 19 1s pro-
vided between the hub Wrl and the driven sprocket 17, that 1s,
an O-ring R that serves as a friction member, 1s 1interposed
between an outer periphery Wr21 of the hub Wrl closer to the
right end of, and 1n the vicinity of, the annular flange Wr2 on
the right side of the hub Wrl and an inner periphery 17a closer
to the left end of the driven sprocket 17, and both are fitted
with friction to each other via the O-ring R. Therefore, when
the rotation transmitting torque between them 1s within a
predetermined range, both are retained to rotate integrally by
friction and hence the one-way clutch 19 1s 1n a state 1n which
its function 1s substantially lost.

Therefore, in the 1mertia traveling of the bicycle B as well,
the rotation on the side of the hub Wrl, that 1s, on the side of
the rear wheel Wr 1s transmitted to the driven sprocket 17 as
15, the rear wheel drive chain 18 1s rotated 1n association with
the rotation of the driven sprocket 17, the rotation of the rear
wheel drive chain 18 1s transmitted to the speed-change
mechanism M1, and the speed-change chain 48 1s rotated.
With this structure, even during the above-described nertia
traveling of the bicycle B, the chain 48 1s shufted easily and
hence the operation for changing the speed can be performed
smoothly.

On the other hand, 1n order to prevent excessive load to the
speed-change mechamism M1 during traveling of the bicycle
B, the structure of this embodiment i1s adapted 1n such a
manner that when a load exceeding a predetermined value 1s
exerted to the rear wheel drive chain 18 from the side of the
speed-change mechanism M1, the both rotates with respect to
cach other against the fitting frictional force of the O-ring R
between the hub Wrl and the sprocket 17, and hence only the
rear wheel Wr rotates by the operation of the one-way clutch
19, whereby the rotation of the rear wheel Wr 1s not transmit-
ted to the side of the driven sprocket 17 and the rear drive
chain 18 and the speed-change chain 48 are not rotated, as a
matter of course.

Subsequently, a structure relating mainly to a derailleur 60
of the gearshiit mechanism M2 1n this embodiment will be
described.

In FIG. 1 and FIG. 9, the gearshiit mechanism M2 operated
by a speed-change operation mechanism 50 at the handle of
the bicycle B includes the derailleur 60 and a tensioner 70
having a tensioner pulley 71.

Then, as shown 1 FIG. 6, the speed-change chain 48 1s
wound around the drive sprocket 31 and the speed-change
sprockets 41-47, and when traveling by manpower, around a
guide pulley 65, which 1s disposed on the side where the
speed-change chain 48 slacks, and the tensioner pulley 71.

The speed-change operation mechamism 30 shown 1n FIG.
1 includes a speed change operation member 51 formed of a
speed-change lever or the like which 1s operated by the person
riding on the bicycle B, and a speed-change cable C for
connecting the speed-change operation member 31 and the
derailleur 60 for transmitting the operation of the speed-
change operation member 51 to the derailleur 60. The cable C
includes an operating wire 52 and an outer cable 53 for
covering the wire 52 (see FI1G. 1 and FIG. 10), and the oper-
ating wire 52, which 1s the inner cable, substantially connects
the speed-change operation member 51 and the derailleur 60.

As shown 1n FIG. 11, the left and night cases 20L, 20R 1n
pair are provided with bosses 2011, 20R1 projecting
inwardly at the upper position thereof. As will be understood
from FIG. 11, the bosses 20011, 20R1 are different 1n project-
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ing length, since the widths of both cases 20L, 20R are dii-
terent. The boss 20R1 on the side of the wider right case 20R
has a longer projecting length and 1s provided with a through-
hole 20R2, while the boss 20L.1 on the side of the narrower
lett case 20L has a shorter projecting length and 1s provided
with a blind hole 20L.2. The blind hole 20L.2 1s formed with
temale thread.

When the left and right cases 201, 20R are assembled and
combined, both bosses 2011, 20R1 oppose each other on an
identical line. The projecting ends of both bosses 200.1, 20R1
abut against each other. A tightening bolt Bo inserted (fitted)
into the through hole 20R2 of the boss 20R1 on the side of the
right case 20R 1s screwed into the female screw of the blind
hole 2012 of the boss 20L.1 on the side of the left case 20L.,
whereby both left and right cases 20L, 20R are strongly
tightened and integrated with each other.

A derailleur shaft 61 1n the shape of a hollow sleeve 1s fitted
on the outer periphery of the bosses 20L.1, 20R1 whereof the
distal ends abut against each other. The sleeve-shaped
derailleur 61 1s provided with a hole 615 on the projecting
portion 61a at the leit shaft end. A stopper pin 61 A 1s imserted
between the hole 615 and a hole 2013 that 1s formed on the
proximal portion of the boss 20L.1 of the left case 20L. There-
tore, the derailleur shait 61 1s located at the right position with
respect to the case 20L, and 1s fitted and supported with
respect to the outer peripheries of both bosses 20L, 20R.

As shown 1n FIGS. 9 to 12, the derailleur 60 1s mounted to
the outer periphery of the sleeve-shaped derailleur shatt 61,
and hence a protruding portion 61c¢ of parallel construction
having two parallel axis Y 1s provided on the outer periphery
of the shait 61. The protruding portion 61c¢ 1s formed with
holes 61d (see FIGS. 12(a)-12(d) and so on) to which sup-
porting shafts 62a for mounting a derailleur arm unit 62 for
mounting the derailleur 60 substantially to the derailleur shaft
61 are inserted. A pair of the holes 614 formed on the pro-
truding portion 61c¢ extend 1n parallel to each other, and the
holes 61d have axes Y which extend 1n the direction intersect-
ing the axis X of the sleeve-shaped derailleur shaft 61 at a
predetermined angle.

The derailleur 60 1includes the arm unit 62 having a pair of
derailleur arms 62A, 62B formed of plates shaped like the
letter H as shown 1n FI1G. 9, 10, 13 and so on, and the arm unit
62 1s rotatably supported by supporting shafts 63a 1n pairof a
derailleur body 63 at the distal ends of the respective arms
62A, 628, whereby two arms 62A, 62B are assembled nto
parallel linkage, and the derailleur 60 1s mounted to the
sleeve-shaped derailleur shait 61 via the arm unit 62.

Mounting of the derailleur arm unit 62 1n pair to the
derailleur shaft 61 1s achieved by locating bifurcated proxi-
mal portions 62A1, 62B1 of the respective derailleur arms
62A, 62B (see FIG. 10(a)) so as to sandwich the protruding
portion 61c¢ 1n pair of the derailleur shatt 61 from both sides
thereol, and 1nserting the supporting shaits 62a into the holes
61d (see FIGS. 10, 12 and so on) of the protruding portion
61c. By this mounting, the derailleur arm unit 62 of parallel
linkage 1s rotatably supported about the two supporting shatts
62a intersecting with the derailleur shafts 61 at a predeter-
mined angle.

Then, a compression spring 626 1s provided between the
supporting shait 62a of the proximal portion 62A1 of one of
the derailleur arms 62A of the derailleur arm unit 62 of
parallel linkage and the supporting shaft 63a of the derailleur
body 63 at the distal end of the other derailleur arm 62B (see
FIG. 10(¢)).

When the operating wire 52, which 1s an inner cable of the
speed-change cable C 1s 1n a slacked state, the compression
spring 625 serves to pull a pair of the derailleur arms 62A,
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62B toward each other, and when the speed-change wire 52 1s
in slacked state 1n which the speed-change operation 1s not
done, the two derailleur arms 62A, 62B are maintained 1n a
state shown 1n FIG. 10(c). In this meaning, this state 1s posi-
tioned as an 1nitial state of the derailleur arms 62A, 62B, and
when the derailleur arm unit 62 1s 1n this state, a state i1n which
the speed-change chain 48 of the speed-change mechanmism
M1 shown 1n FIG. 3, 5 and so on 1s wound around the sprocket
4’7 for the maximum speed 1s maintained.

The operating wire 52, which i1s the inner cable of the
speed-change cable C, 1s mounted at one end to an outward
projection 62B2 at the side end of the one of the arms 62B of
the derailleur arm unit 62 as shown in FIGS. 9, 13 and so on,
and therefore, the outward projection 62B2 1s provided with a
mounting hole 62B3 for the operating wire 52.

Mounting of the operating wire 52 to the outward projec-
tion 62B2 at the side end of the arm 62B 1s achieved by
inserting and {ixing one end of the wire 52 to the mounting
hole 62B3 provided on the projecting portion 62B2, and the
hole 62B3 is a through-hole having a large-diameter portion
62B4 and a small-diameter portion 62B5, whereby a slit-
shaped cutting groove 62B6 1s provided on the side of the hole
62B3.

On the other hand, there 1s provided a protruded portion
52a having a larger diameter than that of the wire 352 for fixing
the wire 52 to the mounting hole 62B3 at one end of the
operating wire 52. By inserting the wire 52 into the hole 62B3
from the side surface of the hole 62B3 along the slit-shaped
cutting groove 62B6, and pulling a wire extension 52b
extended from the small-diameter portion 62B5 of the hole
62B3 with a strong force, the protruded portion 52a 1s press-
fitted to the large diameter portion 62B4 of the hole 62B3 and
1s abutted against, and engaged with, a shoulder portion 62B7
between the large-diameter portion 62B4 and the small-di-
ameter portion 62BS of the mounting hole 62B3. Conse-
quently, the operating wire 52 1s attached to the side end
portion of the one of the arms 62B of the derailleur arm unit
62 whose one end 1s formed into a patr.

Then, by inserting the extending portion 5256 of the oper-
ating wire 32 extended from the mounting hole 62B3 of the
outward projection 62B2, which 1s the wire mounting portion
on the side end portion of the arm 62B, into the outer cable 53
via a mounting hole 61e of the outer cable 53 of the operating
cable C for the derailleur shait 61, the speed-change cable C
1s extended from the through hole 20L.1 opened toward the
upper front of the left case 20L of the transmission case 20
toward the speed-change operation mechanism 50 on the
handle as shown 1n FIGS. 1 and 2, the extended end, which 1s
the other end of the cable C, 1s attached to the speed-change
operation mechanism 50, and the operating wire 52, which 1s
the inner cable of the cable C, 1s attached to the speed-change
operating member 51 of the mechanism 50 via means, not
shown.

Extension of the speed-change cable C toward the speed-
change operation mechanism 50 1s substantially linear state
from the mounting hole 62B3 along the front of the vehicle
body as shown in FIGS. 1 and 2, so that reduction of the length
ol the speed-change cable C is achieved, whereby smooth
movement of the operating wire 52, which 1s the inner cable
of the cable C, within the cable C 1s ensured, and reduction of
speed-change operating load 1s also achieved.

Then, when the operating wire 52 of the cable C 1s pulled
during the speed-change operation, the arm portion 62 includ-
ing a pair of the derailleur arms 62A, 62B of parallel linkage,
1s rotated about the two supporting shaits 62a as the centers of
rotation while being deformed to rise against the compression
force of the compression spring 625, and the derailleur arm
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unmit 62 of parallel linkage 1s rotated about the two supporting
shafts 62a as the centers of rotation while being deformed to
be collapsed by the compression force of the compression
spring 625 by loosening the operating wire 52 of the speed-
change cable C by the speed-change operation, so that the

derailleur arm unit 62 1s returned to the 1nitial state shown 1n
FIG. 10(c).

As shown 1n FIGS. 9 and 10, a proximal end 635 of the
derailleur body 63 is rotatably mounted to the distal ends of
the derailleur arm unit 62 of parallel linkage, via a pair of the
supporting shaits 63a, the derailleur body 63 has a shape of
substantially flat cylindrical member which 1s deviated
toward one side. A spring holder unit 63/ 1n which a large-
diameter torsion coil spring 634 and a small-diameter torsion
coil spring 63e disposed coaxially so as to surround a center
boss 63¢ and wound 1n the same direction are stored 1s pro-
vided inside the derailleur body 63.

Then, a proximal end 6456 of the arm member 64 1s rotat-
ably supported by a supporting pin 64a and extended at the
position adjacent to the proximal end 635 of the derailleur
body 63, that 1s, at the position adjacent to the mounting
position of the derailleur body 63 with respect to the distal end
of the derailleur arm unit 62 so as to oppose to the spring
holder unit 637, and the guide pulley 65, described above, 1s
rotatably journaled by a supporting shaft 65a 1n a space
between the arm member 64 and the spring holder unit 63/ of
the derailleur body 63.

Journaling of the guide pulley 65 1n the space by the rotat-
able supporting shatt 65« 1s achieved by the supporting shaft
65a 1nserted 1nto through-holes 63¢g, 64¢ (see FIGS. 10(a))
formed on the opposing surfaces of the derailleur body 63 and
the arm member 64, respectively, and the guide pulley 65 1s
supported by a bearing 65¢ via a sleeve 655H fitted to the
supporting shait 65a.

As 1s understood characteristically from FIGS. 9, 10, 14
and so on, the supporting shait 635a 1s provided 1n such a
manner that the axis Z thereof extends in parallel with the axis
X of the derailleur shaft 61 (see FIGS. 9 and 10), and this
structure ensures maintenance of an adequate state of the
speed-change chain 48 wound around the guide pulley 65.

Although rotatable journaling of the guide pulley 65 by the
supporting shaft 65a 1s supported by the bearing 65¢ via the
sleeve 655 as described above, as shown 1n FIG. 10, the sleeve
655 1s formed with annular shoulders 6561, 65562 at both ends
of the outer periphery thereof, and proximal portions 71A1,
72B1 of a tensioner arm unit 72 including a pair of plate-
shaped arms 72A, 72B are swingably supported on the shoul-
ders 1n patir, respectively.

The tensioner arm unit 72 including a pair of the tensioner
arms 72A, 728 extending from the proximal portions 72Al,
72B1 by a predetermined length with the plate surfaces
opposing to each other, and the arms are formed respectively
with bosses 72A3, 72B3 having through-holes 72A2, 72B2
on the opposite surfaces thereof in the vicinity of the distal
ends.

The position in the vicinity of the distal end of the tensioner
arms 72A, 72B, a tensioner pulley 71 1s rotatably supported
between the bosses 72A3, 72B3 via a bearing 725 by a sup-
porting shait 72a inserted into the through holes 72A2, 72B2
of the bosses 72A3, 72B3.

Then, the distal end of the tensioner arm unit 72 1s config-
ured 1n such a manner that the both tensioner arms 72A, 72B
are integrally fixed to each other by the supporting shaft 72a.

As shown 1n FI1G. 9, a projection strip 72a1l projecting {from
the surface of the arm 72A, which 1s one of a pair of the
tensioner arms of the tensioner arm unit 72 located closer to
the spring holder unit 63/ of the derailleur body 63, opposing
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to the holder toward the holder unit 63/1s provided, and the
projecting end of the projecting strip 72al reaches the interior
of the holder unit 63/

Then, one end 6341 of the outer spring 634 out of the two
torsion coil springs 63d, 63¢ accommodated in the spring
holder unit 63/ 1s engaged with the projected end of the
projecting strip 72al, the other end 6342 of the spring 634 1s
engaged with the slot penetrated from the inner peripheral
surface to the outer peripheral surface of the holder 63/, and
the spring 63d provides a rotational force 1n the clockwise
direction 1n FIG. 6 to the tensioner arm unit 72.

The mnner spring 63¢ 1s a torsion coil spring which 1s wound
in the same direction as the outer spring 634 and, one end
thereot 1s engaged with the tensioner arm 72A at the side of
the arm 1n the vicinity of the proximal portion thereof,
although not shown clearly, and the other end 1s engaged with
the slot formed on an imntermediate annular r1b 6371 (see FIG.
9)ofthe holder 637. The spring 63e provides a rotational force
in the clockwise direction, which i1s the same direction as the
outer spring 63d, to the tensioner arm unit 72, and these two
springs 63d, 63e cooperate and provide a reaction force
against a counterclockwise swinging movement of the ten-
sioner arm unit 72 by the resilient force of these springs.

Then, the tensioner arm umt 72 1s adapted, by means of the
tensioner pulley 71 rotatably journaled by the supporting
shaft 72a at the distal end thereof, to provide an adequate
tension generated by the resilient force of the torsion coil
springs 63d, 63¢ to the speed-change chain 48 wound around
the pulley 71, that 1s, the speed-change chain 48 having a
winding structure such as being wound on the drive sprocket
31 journaled by the crankshaft 12 via the one-way clutch 42
and the sliding mechanism S clockwise in FIG. 6, wound on
the tensioner pulley 71 clockwise, passed between the pivot
shaft 8 and the guide pulley 65 and wound on the guide pulley
65 counterclockwise, and subsequently wound on the
sprocket of the speed-change sprocket unit 40.

The derailleur 60 has the above-described mounting struc-
ture, and the derailleur 60 having the derailleur arm unit 62 of
parallel linkage supported by the derailleur shaft 61 via the
supporting shaft 62a of the protruding portion 61¢ recetves an
operating force generated by pulling and slackening of the
operating wire 52, which 1s an iner cable of the speed-
change cable C, according to the speed-change operation of
the speed-change operating member 51, and the derailleur
arm unit 62 of parallel linkage 1s rotated by a compression
force of the compression spring 6256 or against the compres-
sion force, thereby generating swinging motion for shifting
the speed-change chain 48 among the multi-stage speed
change sprockets 41-47.

The rotation of the derailleur arm unit 62 of parallel linkage
1s done about the two parallel supporting shafts 62a having
the axes Y which intersect the derailleur shaft 61 at a prede-
termined angle as the centers of rotation. When the arm unit
62 1s rotated, the derailleur body 63 at the distal end of the arm
unit 62 rotates with respect to the arm unit 62 about the
supporting shait 63a while maintaining the position shown by
an 1maginary line 1n FIG. 1 and keeping the rotational angle of
itself about the fulcrum 63a 1rrespective of the rotational
movement of the arm unit 62. Accordingly, the variation in
rotation of the guide pulley 65 1n association with the rotation
and swinging movement of the derailleur arm unit 62 occur-
ring at speed-change operation, and irregular variations in
rotation of the speed-change chain 48 wound around the
guide pulley 65 are prevented.

By the above-described rotation of the derailleur arm unait
62 about the supporting shaft 62a, the guide pulley 65
attached to the derailleur body 63 via the supporting shaft 65a
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1s moved, as shown 1n FIGS. 3,4, 5, 6 and so on, for example,
from the speed-change sprocket 47 having the smallest outer
diameter to the speed-change sprocket 41 having the largest
outer diameter 1n the multi-stage speed-change sprocket unit
40, or from the speed-change sprocket 41 having the largest
outer diameter to the speed-change sprocket 47 having the
smallest outer diameter (see the position indicated by a solid
line and the position indicated by an imaginary line), so that
the speed-change chain 48 1s shifted to a desired speed-
change sprocket in the multi-stage speed change by the speed-
change mechamism M1 described later by the movement of
the guide pulley 65.

The range of movement of the guide pulley 65 1n associa-
tion with the rotation of the derailleur arm unit 62 of parallel
linkage 1s the range from a first position, indicated by the solid
line, closest to the output shait 15 1n FIG. 6, which corre-
sponding to the initial state of the derailleur arm unit 62
because of the action of the compression spring 62b, to a
second position, indicated by the imaginary line, farthest
from the shait 15. In this embodiment, speed change from the
seventh speed, which 1s the highest speed, to the first speed,
which 1s the lowest speed, 1s performed during the movement
from the first position indicated by the solid line to the second
position indicated by the imaginary line. In other words, the
speed-change chain 48 1s shifted from the sprocket 47 having
the smallest outer diameter to the sprocket 41 having the
largest outer diameter 1n the speed-change multi-stage
sprocket unit 40.

In association with the movement of the guide pulley 635 for
shifting the speed-change chain 48 to the respective stages of
speed-change sprockets, the tensioner 70 1s subjected to a
pressing force due to the change of tension of the speed-
change chain 48. Accordingly, the tensioner arm unit 72
rotates about the supporting shaft 65q of the guide pulley 65,
and 1s moved from the first position, which is the initial
position indicated by the solid line 1 FIG. 6 to the second
position indicated by the imaginary line.

Then, the tensioner arm unit 72 can always provide an
adequate magnitude of tension to the speed-change chain 48
by the action of the torsion coil springs 63d, 63¢ accommo-
dated 1n the spring holder unit 637 at the first position 1ndi-
cated by the solid line, at the second position indicated by the
imaginary line, and the intermediate position between
thereof, whereby slaking of the speed-change chain 48 1s
prevented.

The structure of the derailleur 60 1n this embodiment, and
the mounting structure are as described above.

Retference numeral 80 1n FIG. 6 1s an alignment mechanism
of the speed-change chain 48. Therefore, a brief description
of the alignment mechanism 80 of the speed-change chain 48

will be added.

In FIG. 6, a chain guide member 81 for aligning the speed-
change chain 48 1s provided 1n a path of the speed-change
chain 48 wound between the delivering side of the chain 48 of
t]
t]

ne speed-change sprocket unit 40 and the retracting side of
ne chain 48 of the above-described drive sprocket 31.

FIG. 15 1s a nght side view showing only the members
relating to the alignment of the speed-change chain 48 in the
case 20 for showing the respective positional relation among
the above-described speed-change sprocket unit 40, the drive
sprocket 31, and the chain guide member 81. FIG. 16(a) 1s a
side view of the above-described chain guide member 81, and
FIG. 16(b) 1s an upper view of the chain guide member 81.
The above-described chain guide member 81 1s formed of
synthetic resin, and an upper guide member 82 disposed on
the upper side of the chain path, a lower guide member 83
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disposed on the lower side of the chain path, and an intercon-
necting member 84 for connecting the above-described guide
members.

The upper guide member 82 1s an upper movement limiting,
member of the speed-change chain 48, and the lower guide
member 83 1s a lower movement limiting member of the
speed-change chain 48, and the above-described members are
integrated by the interconnecting member 84 into one part.
The interconnecting member 84 1s formed with two bolt holes
85, and as shown 1n FIG. 16(b), the chain guide member 81 1s
fixed to the left remnforcing member 221 of the case 20L via
a bolt 88 to be inserted into the bolt hole 85.

The chain guide member 81 1s, as shown 1n FIGS. 6,15 and
16, disposed at the mid point between the speed-change
sprocket unit 40 and the drive sprocket 31, and the above-
described upper guide member 82 1s provided at the position
overlapped with the multi-stage sprocket unit 40 1n side view.

The surfaces of the upper and lower guide members 82, 83
on the side of passage of the speed-change chain extends 1n
parallel with each other when viewed in the direction of
movement of the speed-change chain 48, and 1s formed so that
the width suificient for allowing the speed-change chain 48 to
pass through between the upper and lower guide members 82,
83 1s secured.

As shown 1 FIG. 16(b), the distal end on the side of the
speed-change sprocket unit 40 on the upper guide member 82
1s formed with an inclined comb-shaped portion 86. The
respective comb teeth are inserted into the gaps of the serrated
edges of the respective speed-change sprockets 41-47, and
when sthtlng the speed-change chain 48, the speed-change
chain 48 i1s reliably removed from any one of the speed-
change sprockets 41-47 to which the speed-change chain 48
engages, and the speed-change chain 48 1s delivered toward
the drive sprocket 31.

As shown 1n FI1G. 16(a), a throat portion 87 for limiting the
position o the speed-change chain 48 passing therethrough in
the vertical direction 1nto a narrow space 1s provided on the
side of the drive sprocket 31 of the chain guide member 81.
This 1s a portion 1n which the vertical width of the passage of
the speed-change chain 48 1s reduced.

Subsequently, a tension adjusting mechanism for the rear
wheel drive chain 18 provided in this embodiment will be

described.

As shown 1n FIG. 17, a chain tension adjusting mechanism
90 for adjusting the extension of the rear wheel drive chain 18
1s provided. The tension adjusting mechanism 90 of the chain
18 1s provided on a projecting strip 2A formed so as to project
rearward from a rear portion 2a of the mainirame 2 adjacent
to the traveling path of the rear drive chain 18, and the pro-
jecting strip 2A 1s formed with an elongated hole 2B.

Then, a roller holding member 91 having a head portion
91a formed with a thread and a pair of plate-shaped clamping
strips 915, 91¢ extending from the head portion 91a 1s pro-
vided, and one 915 of a pair of the plate-shaped clamping
strips 915, 91 ¢ of the roller holding member 91 1s formed with
an opening 9151 through which a tightening bolt 93 which
serves substantially as a shait for a supporting roller 92, and
the other one 91¢ of them 1s formed with a boss 91¢1 formed
with a female screw for a tightening bolt 93.

The roller holding member 91 1s clamped between a pair of
the plate-shaped clamping strips 915, 91¢ from both sides of
the peripheral portion of the elongated hole 2B on the pro-
jecting strip 2A 1ncluding the elongated hole 2B itself, and 1s
held on the projecting strip 2A by inserting the tightening bolt
93 from the opening 9151 of the one of the clamping strips
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915 and screwing and tightening the bolt 93 passed through
the elongated hole 2B 1nto the screw hole of the boss 91¢1 of
the other clamping strip 91c.

A roller 92 1s rotatably supported by the extended shaft
portion of the tightening bolt 93 projected from the screw hole
of the boss member 91c¢1 of the plate-shaped clamping strip
91c via a bearing 94, and the head portion 91a of the roller
holding member 91 described above 1s provided with a hold-
ing member 95 having a groove-shaped structure formed by
being bent into angular C-shape for clipping and covering the
head portion 914, and a leg 95a whose lateral ends are abutted
against and fixed to the projecting strip 2A. The holding
member 95 1s formed with an unloaded hole 956 through
which an adjust bolt 96 passes through on top thereof.

Therefore, 1n order to adjust the tension of the rear wheel
drive chain 18, by loosening the tightening bolt 93 which
serves as a shait for substantially supporting the roller 92 and
rotating the adjust bolt 96 1nserted through the unloaded hole
956 of the holding member 95 and screwed into the screw
hole of the head portion 91a of the roller holding member 91
in the lateral direction, the roller holding member 91 moves
along the elongated hole 2B on the projecting strip 2A 1n the
vertical direction, and the degree of abutment of the roller 92
with respect to the chain 18 1s adjusted. When an adequate
tension adjustment of the chain 18 1s achieved, the tightening
bolt 93 may be tightened again and the roller retaining mem-
ber 91 may be fixed with respect to the projecting strip 2A.

The roller 92 has a structure shown 1n FIG. 18.

In other words, the roller 92 1s provided with an annular
portion 92A1 to which the chain abuts on the outer periphery
of a roller body 92 A formed of metal such as aluminum alloy
or hard resin, an annular flange 92A2 for preventing the chain
from coming oif provided at the left end of the annular portion
92A1 in the drawing, and an annular small projection 92A3
provided at the right end of the annular portion 92A1 1n the
drawing, and an annular chain abutting member 92q formed
of hard rubber or the like 1s fitted and fixed to the annular
portion 92A1 between the flange 92A2 and the small projec-
tion 92A3. On the mnner periphery of the roller body 92A, a
recess 92A4 1s provided, and the bearing 94 1s fitted i and
fixed to the recess 92A4.

The operation of this embodiment configured as described
above will now be described.

When the person riding on the bicycle B presses the pedal
13a, the crankshaft 12 1s rotated 1n the normal direction P (see
FIG. 1), and the rotation 1s transmitted from the crankshaft 12
to the drive sprocket 31, and then to the speed-change mecha-
nism M1 through the speed-change chain 48. In the speed-
change mechanism M1, a desired speed-change sprocket 1s
selected by the speed-change operation of the person riding
on the blcycle B. The rotation changed 1n Speed via the
sprocket 1s transmitted to the rear wheel Wr via the output
shaft 15, the rear wheel drive sprocket 16, the rear wheel drive
chain 18, and the rear wheel driven sprocket 17, whereby the
rear wheel Wr 1s rotated and travels at a speed desired by the
person riding on the bicycle B.

Then, the above-described speed change etfected by the
speed-change mechanism M1 1s achieved by the following
operation.

In other words, when the person riding on the bicycle B
pushes the pedal 13a and rotates the crankshaft 12 in the
forward direction P 1n a state in which the speed-change
sprocket 47 1s selected from a group of the speed-change
sprockets 41-47 as the operating sprocket, that is, 1n a state 1n
which the seventh position 1s selected as the speed-change
position by the derailleur 60 having the derailleur arm unit 62
at the mitial position, which 1s the position indicated by the
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solid line 1n FIG. 6, and FIG. 3 to FIG. 5, that 1s, at the first
position, the drive sprocket 31 1s rotated 1n the forward direc-
tion P via the one-way clutch 32 and the sliding mechanism S
by the rotation of the crankshait 12.

The speed-change sprocket 47, the output shaft 15, and the
rear wheel drive sprocket 16 are rotated by the drive sprocket
31 driven in the forward direction P via the speed-change
chain 48 at a maximum speed-change ratio on the high-speed
side determined by the both sprockets 31, 47.

The motive power of the crankshaft 12 rotated by the
person riding on the bicycle B 1s transmitted to the output
shaft 15 via the drive sprocket 31, the speed-change chain 48
and the speed-change sprocket 47, and the motive power of
the output shait 15 1s transmitted to the real wheel Wr via the
drive force transmitting mechanism, whereby the bicycle B
travels at the seventh speed.

When the speed-change operating member 51 1s operated
to selectthe speed-change sprocket on the low-speed side, for
example, the speed-change sprocket 41 as the operating
sprocket 1n order to shift the speed position by the derailleur
60 from the position of the seventh speed, the derailleur arm
unit 62 of parallel linkage 1s rotated 1n the rising direction
about the two supporting shafts 62a in pair provided on the
protruding portion 61¢ and intersecting the axis X of the
derailleur shait 61 by a predetermined angle and against a
spring force of the compression spring 6256 by a pulling force
of the operating wire 52, which 1s the mnner cable of the
speed-change cable C.

The derailleur arm unit 62 of parallel linkage 1s moved
from the 1initial position, which 1s the position indicated by the
solid line, to the position indicated by the imaginary line by 1ts
rotation, and 1n association with the movement of the
derailleur arm unit 62, the guide pulley 65 at the distal end of
the arm 1s moved from the above-described 1nitial position
indicated by the solid line, that 1s, from the position of the
above-described seventh speed, to the position indicated by
the 1maginary line, that 1s, to the position of the first speed
described above. In the course of movement of the guide
pulley 65, the speed-change chain 48 is shifted from the
speed-change sprocket 47 to the speed-change sprocket 41
going through the intermediate speed-change sprockets
46-42 1in sequence together with the guide pulley 65, and the
sprocket 41 1s driven and connected to the drive sprocket 31
via the speed-change chain 48.

In other words, the guide pulley 65 at the distal end of the
derailleur arm unit 62 1s moved from the position indicated by
the solid line 1n FIG. 6, and FIG. 3 to FIG. 5 to the gear
position indicated by the imaginary line, and when the guide
pulley 65 i1s at the position indicated by the imaginary line, the
speed-change chain 48 1s shifted to the sprocket 41 on the
mimmum speed side, that 1s, the position of the first speed,
whereby the bicycle B travels at the mimnimum speed, that 1s,
at the first speed.

Then, the movement of the chain 48 1n association with the
movement of the above-described guide pulley 65 for shifting,
the speed-change chain 48 exerts a tension of the chain 48 to
the drive sprocket 31. On the other hand, since the dnive
sprocket 31 1s movable 1n the direction of the axis of the
crankshaft 12 by the sliding mechanism S as shown 1n FIG. 3
to FIG. 5 and so on, the drive sprocket 31 1s moved by the
tension of the speed-change chain 48 1n the direction of the
axis of the crankshait 12 or, more specifically, by a compo-
nent force in the direction of the axis of the crankshatt 12, and
1s shifted to the position indicated by the imaginary line 1n
FIG. 3 to FIG. 5 and so on.

The tension of the chain 48 generated by the shifting of the
speed-change chain 48 1n association with the above-de-
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scribed movement of the guide pulley 65 acts on the tensioner
pulley 71, and causes the tensioner arm unit 72 to rotate about
the supporting shait 65a of the guide pulley 65 against the
spring force of torsion springs 654, 65¢, which are tensioner
springs, so that the tensioner pulley 71 journaled at the distal
end of the arm unit 72 1s translated from the position indicated
by the solid line, which 1s the 1nitial position, to the position
indicated by the imaginary line.

The tensioner pulley 71 takes a position to provide a ten-
s1on of a suitable magnitude to the speed-change chain 48 by
the tensioner springs 63d, 65¢ at its shifted position (see
imaginary line in FIG. 6).

On the other hand, when the speed-change operation mem-
ber 51 1s operated to loosen the operating wire 52, which 1s the
inner cable of the speed-change cable C, and any one of the
speed-change sprockets 42-47 on the side of the higher speed
than the speed-change sprocket 41 1s selected as the operating
sprocket, the derailleur arm unit 62 of parallel linkage 1s
moved to return to the direction toward the above-described
initial position by a spring force of the compression spring
6256 which urges the parallel linkage back to the initial state.

Then, by the movement of the guide pulley 65 1n associa-
tion with the translation of the derailleur arm unit 62, the
guide pulley 635 selects desired one from the speed-change
sprockets 42-47 on the high-speed side, and 1n association
with the selection, the speed-change chain 48 1s shifted to the
selected desired speed-change sprocket on the high-speed
side.

In the above-described gear shiit operation from the low-
speed side to the high-speed side as well, the drive sprocket 31
supported by the crankshait 12 via the speed-change chain 48
1s moved 1n the direction of the axis of the crankshait 12 via
the sliding mechanism S as shown 1n FIG. 3 to FIG. 5 by the
action of the tension of the speed-change chain 48 generated
by the movement of the guide pulley 65 1n association with
the translation of the derailleur arm unit 62, and hence 1s
moved to a new gear position in the direction of the axis of the
crankshaft 12, that 1s, to the position corresponding to the
desired speed-change sprocket on which the speed-change
chain 48 1s wound, whereby the bicycle B travels in the
desired speed-change ratio at this new gear position.

In briet, when the speed-change operation member 51 1s
operated for shifting the gear position, the derailleur arm unit
62, the guide pulley 63, and the tensioner pulley 71 are moved
toward the desired gear position via the speed-change cable
C, and one of the speed-change sprockets 1s selected from a
group of the speed-change sprockets 41-47 by the derailleur
60, whereby the speed-change chain 48 1s wound around the
selected speed-change sprocket.

Then, the drive sprocket 31 on the axis of the crankshait 12
1s moved to a position corresponding to the selected speed-
change sprocket along the crankshait 12 by the tension of the
chain generated when the speed-change chain 48 1s shifted,
whereby drive connection between the speed-change
sprocket and the drive sprocket 31 on the crankshatit 12 1s
achieved by the speed-change chain 48 aligned at a suitable
position without being twisted.

Since this embodiment 1s configured as described above,
and operated as described above, the following specific
elfects are achieved.

Since the bosses 2011, 20R1 projecting inwardly from the
left and right transmission cases 20L, 20R respectively are
provided on the identical axis, and the derailleur shait 61 of
the transmission 1s supported by the left and right bosses
20011, 20R1, the derailleur shaft 61 1s supported at both ends.
Therefore, mounting rigidity of the derailleur shatt 61 1is
improved, and hence the mounting state of the shaft 61 1is
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extremely stable. Also, since 1t 1s not necessary to increase the
thickness of the derailleur shaft 61 without necessity, weight
reduction of the shait 61 1s achieved, and hence downsizing
and weight reduction of the mounting structure 1tself of the
derailleur shait 61 1s achieved.

Since the ngidity of the mounting structure of the
derailleur shaft 61 1s enhanced, the stable state of the
derailleur shatt 61 can be maintained even when an offset load
1s exerted during the speed-change operation, and hence
improved operability during speed-change operation 1is
resulted. In addition, since the connecting portion between
the left and right transmission cases 20L, 20R can be used
also as the supporting portion of the derailleur shatt 61, sim-
plification of the case structure 1s achieved.

Since the left and right bosses 201, 20R are respectively
formed with the holes 2012, 20R2 1nside thereol, and the
tightening bolts Bo for connecting the left and right transmis-
sion cases 20L., 20R are fitted into the holes 201.2, 20R2, the
left and right cases 20L, 20R are strongly connected to each
other via the bosses 20L.1, 20R1 by the tightening bolts Bo
fitted into the holes 20L.2, 20R2 of the left and rnight bosses
2011, 20R1, and the derailleur shait 61 is supported by the
both bosses 2011, 20R 1 strongly connected. Therefore, rigid-
ity of the supporting portion of the shait 61 i1s enhanced,
whereby support of the derailleur shait 61 becomes extremely
strong and stable 1rrespective of 1ts simple supporting struc-
ture.

Since the derailleur shaft 61 1s provided with the hole 615
at the shait-end projection 61a and the mounting position
with respect to the transmission case 20L 1s determined by the
stopper pin 61A 1nserted into the hole 615, the mounting
accuracy 1s improved, and positioning at the time of mounting
1s extremely easy. Since the tightening bolt Bo 1s disposed
inwardly of the width of the transmission case 20, 1t does not
project in the direction of the width of the case 20.

The derailleur arm unit 62 1includes a pair of the arms 62 A,
62B of parallel linkage, and arm 1s attached to the derailleur
shaft 61 while being rotatably supported via the supporting
shaft 62a whose axis Y 1s oriented so as to intersect the axis X
of the derailleur shaft 61 at a predetermined angle. Desired
speed-change sprocket 1s selected by the movement of the
guide pulley 635 1n association with the rotation of the arm unit
62 by pulling or slackening of the operating wire 52 of the
speed-change cable C at the time of speed-change operation,
and shifting of the speed-change chain 48 1s achieved. There-
fore, the derailleur 60 1s adequately and reliably guided by
such a mounting structure, and smooth movement of the
derailleur 60 for speed change 1s ensured.

Since mounting of the derailleur 60 to the derailleur shaft
61 1s achieved by the derailleur arm unit 62 having a simple
structure including a pair of the arms 62A, 62B of parallel
linkage as described above, and the operation for moving the
derailleur 60 1s also simple, little mechanical operation loss
due to irictional force or the like occurs during operation.
Therefore, the operating force of the operating wire 52 of the
speed-change cable C can be significantly reduced, and hence
smooth speed-change operation can be achieved with a rela-
tively small operating force.

Since the supporting shaft 65a of the guide pulley 65
mounted to the distal end of the derailleur arm unit 62 extends
in parallel with the derailleur arm shait 61, guiding of the
chain 48 for shifting the speed-change chain 48 during speed-
change operation can be achieved smoothly, accurately, and
reliably.

By mounting the operating wire 52 which 1s the inner cable
of the speed-change cable C to the mounting portion formed
on the outward projection 62B2 on the side end of one of the
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arms 62B of the derailleur arm unit 62, imnserting the wire 52
from the side cutting groove 62B6 of the mounting hole 62B3
opened on the projection 62B2, and strongly pulling the wire
portion 525 extended from the mounting hole 62B3, the pro-
truded portion 52a of the wire end comes 1nto abutment with
the shoulder of the hole, and mounted to the outward projec-
tion 62B2 of the derailleur arm 62B. Therefore, mounting 1s
achieved extremely easily and the operability for mounting 1s
extremely good.

Since the wire extension 525 extended from the operating
wire mounting hole 62B3 at the side end of the derailleur arm
62B extends straight toward the substantially upper front of
the vehicle body, and 1s mserted 1nto the outer cable 33 at the
mounting hole 61¢ of the outer cable 53 of the derailleur shaft
61, the speed-change cable C 1s extended from the through
hole 20L.1 on the upper portion of the transmission case 20L
substantially straightly toward the speed-change operation
mechanism 50 of the handle. Therefore, the length of the
speed-change cable C 1s significantly reduced, and since the
cable C does not form a curved portion which is forcedly bent,
there 1s little friction between the operating wire 52, which 1s
the 1nner cable, and the outer cable 53, and hence smooth
movement of the operating wire 52 1s ensured, whereby the
speed-change operating load on the operating wire 52 1s s1g-
nificantly reduced.

Since a structure in which the lower ends of the mainirame
2 and the down tube 3 are connected by the under tube 4 with
respect to each other 1s employed as the structure of the frame
F of the bicycle B, the rigidity of the frame F 1s enhanced, and
the transmission case 20 supported by the frame F 1s mounted
and supported by the lower end of the rear portion of the
mainiframe 2 and the under tube 4 at the structural portion
surrounded by the mainframe 2, the down tube 3, and the
under tube 4. Therelore, strong and stable mounting 1s
achieved.

Since the bicycle B on which the transmission according to
the present invention 1s mounted 1s a down-hill bicycle used
for a competitive sport for competing time for running down
a dirt course such as a forest road provided with a high-speed
corner or a jumping section, when the bicycle B 1s traveling
along the sharp curve, the speed-change chain 48 wound
around the drive sprocket unit 30 and the speed-change
sprocket unit 40 1s shifted by a centrifugal force in the oppo-
site direction from the direction 1n which the bicycle B turns,
and hence may come off the teeth of the drive sprocket 31 of
the drive sprocket unmit 30. In addition, the bicycle B may be
moved heavily in the vertical direction due to the roughness of
the traveling surface, and hence the speed-change chain 48
may come off the drive sprocket 31.

However, coming off of the speed-change chain 48 as
described above may be prevented by the chain guides 37
provided on both sides of the outer periphery of the drive
sprocket 31 shown in FIG. 3 to FIG. 5 and so on.

During travel of the bicycle B, when the crankshaft 12 1s
turned 1n the reverse direction or stopped by the person riding
on the bicycle B, the bicycle B travel by 1nertia, and in par-
ticular, when 1t 1s runming down on the downhill, the bicycle
B continue to travel and hence the rear wheel Wr continues to
rotate. However, 1n the embodiment of the present invention,
there 1s a Iriction member such as an O-ring nterposed
between the hub Wrl of the rear wheel Wr and the driven
sprocket 17, and the rear wheel hub Wrl and the driven
sprocket 17 are frictionally connected to each other via the
friction member.

Therefore, during the inertia traveling of the bicycle B, the
rotation of the rear wheel Wr 1s transmitted from the rear
wheel Wr to the rear wheel driven sprocket 17, the rear wheel
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drive chain 18, the rear wheel drive sprocket 16, and the
output shaft 15, the speed-change sprocket unit 40, the speed-
change chain 48, and hence the speed-change chain 48 is
positively rotated even during the inertial traveling, shifting
of the chain 48 can be performed easily, and the speed-change
operation during the inertial traveling can be performed eas-
ily.

In this embodiment, since the chain alignment mechanism
80 shown in FIGS. 15, 16 1s provided, the speed-change chain
48 which 1s slackened on the side of the speed-change
sprocket umit 40 of the chain guide member 81 i1s linearly
aligned at the throat portion 87, and 1s guided by the drive
sprocket 31 smoothly.

When the dnive sprocket 31 1s passively rotated during
inertia traveling, there may be the case in which smooth
movement of the chain 48 1s not ensured when the traveling
surface has minute fluctuations or when the person riding on
the bicycle B suddenly stops pushing of the pedals irrespec-
tive of provision of the tension by the tensioner spring of the
chain tensioner 70 to the speed-change chain 48. However,
since the chain guide member 81 1s provided, occurrence of
such event can be prevented reliably 1n advance.

As shown 1n FI1G. 15, there may be the case that the speed-
change chain 48 1s slackened by being pressed from the
delivery side on the lower side of the speed-change sprocket
unit 40 to the retracting side of the drive sprocket 31, or by
being caught into the retracting side of the drive sprocket 31
due to such slackening, so that the speed- change chain 48
cannot be retracted smoothly. However, since the speed-
change chain 48, which 1s slackened on the side of the speed-
change sprocket unit 40 of the chain guide member 81, 1s
linearly aligned at the throat portion 87, the chain 48 1is
smoothly guided and wound around the drive sprocket 31 (see
also FIG. 16).

The chain guide member 81 1s, as shown in FIGS. 15 and
16, disposed at the mudpoint between the speed-change
sprocket unit 40 and the drive sprocket 31, and the surfaces of
the upper and lower guide members 82, 83 on the side of
passage of the chain extend in parallel with each other when
viewed 1n the direction of movement of the speed-change
chain 48, and 1s formed so that the width sufficient for allow-
ing the speed-change chain 48 to pass through 1s secured.
Therefore, even when the speed-change chain 48 1s moved 1n
the direction of the axis of the output shaft when shifting the
speed-change chain 48, the speed-change chain 48 can be
guided smoothly.

Since the distal end of the upper guide member 82 on the
side of the speed-change sprocket unit 40 1s formed with an
inclined comb-shaped portion 86, the respective comb teeth
are mserted into the gaps between the adjacent speed-change
sprockets 41-47, and hence when shifting the speed-change
chain 48, upward movement of the speed-change chain 48 1s
reliably limited to deliver the speed-change chain 48 toward
the drive sprocket 31 smoothly.

Since the throat portion 87 for limiting the position of the
speed-change chain 48 passing therethrough in the vertical
direction 1nto a narrow space 1s provided on the side of the
drive sprocket 31 of the chain guide member 81, the speed-
change chain 48 delivered from the throat portion 87 can
arrive the serrated position of the drive sprocket 31 1n a
tangential state.

Furthermore, 1n this embodiment, since the tension adjust-
ing mechanism 90 for adjusting the tension of the rear wheel
drive chain 18 shown in FIG. 17 1s provided, the slackening
due to extension of the rear wheel drive chain 18 can be
adjusted as needed, and smooth chain drive 1s ensured. Since
the chain tension adjusting mechanism 90 1s provided at the
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position adjacent to the passage of the rear wheel drive chain
18 below the rear portion of the mainframe 2, a suificient
working space 1s ensured, and hence the operation for adjust-
ment can be performed easily and good operability 1s
achieved.

The chain tension adjusting mechanism 90 1s simple 1n
structure, and the operation for tension adjustment of the
chain 18 can be performed easily by simply looseming the
tightening bolt 93 and rotating the adjust bolt 96. Therefore,
rapid and adequate adjustment operation of the chain can be
performed extremely efficiently irrespective of its simple
structure.

The invention being thus described, 1t will be obvious that
the same may be varied 1n many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
imnvention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the
scope of the following claims.

What 1s claimed 1s:

1. A derailleur-type transmission for a bicycle, the trans-
mission being mountable to a frame of the bicycle, said trans-
mission comprising;:

a transmission case, said transmission case being dividable
into left and right cases, the left and right cases of the
transmission case being provided with left and right
bosses, respectively, the leit and right bosses coaxially
projecting inwardly of the transmission case;

a derailleur shatt, said derailleur shaft surrounding the left
and right bosses and being supported by the leit and right
bosses; and

a derailleur mounted to an outer periphery of said
derailleur shait and disposed inside of the transmission
case,

wherein the left and right bosses are formed with holes
therein, and the left and right halves of the transmission
case are connected via a connecting member {itted into
the holes: and

wherein the width of the left case 1s different from the
width of the right case, the boss on the side of a wider one
of the left and right cases has a longer projecting length
and 1s provided with a through-hole, while the boss on
the side of the narrower case has a shorter projecting

length and 1s provided with a blind hole, the blind hole 1s

formed with female threads, and the connecting member

has male threads that are threaded with the female
threads.

2. The derailleur-type transmission according to claim 1,
wherein the derailleur shaft 1s disposed substantially at the
same distance from a plurality of the frame members extend-
ing from a head pipe of the frame of the bicycle rearward and
downward 1n a side view of the bicycle.

3. The derailleur-type transmission according to claim 1,
wherein the left and right bosses have a different projecting,
length.

4. The derailleur-type transmission according to claim 1,
wherein an mnner circumierential surface of the derailleur
shaft surrounds the left and right bosses.

5. The derailleur-type transmission according to claim 1,
wherein a projecting end of the left boss and a projecting end
of the right boss abut against each other.

6. A bicycle, comprising: a frame, said frame including a
pair of left and right main frames extending from a head pipe
rearward and obliquely downward, a down tube extending
from front lower ends of the pair of main frames rearward and
obliquely downward, a saddle frame extending rearward
from for the pair of mainframes;

a saddle, said saddle being supported by the saddle frame;
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a pair of leit and right front forks, said pair of front forks
being supported by the head pipe and supporting a front
wheel;

a pair of left and night swing arms, said pair of swing arms
being supported by the main frames and supporting a
rear wheel; and

a derailleur-type transmission, the transmission being
mounted to the frame, said transmission including;

a transmission case, said transmission case being dividable
into left and right cases, the left and right cases of the
transmission case being provided with left and right
bosses, respectively, the left and right bosses coaxially
projecting inwardly of the transmission case;

a derailleur shatt, said derailleur shaft surrounding the left
and right bosses and being supported by the left and right
bosses; and

a derailleur mounted to an outer periphery of said
derailleur shait and disposed 1nside of the transmission
case,

wherein a projecting end of the left boss and a projecting
end of the right boss abut against each other.

7. The bicycle according to claim 6, wherein the left and
right bosses are formed with holes therein, and the left and
right halves of the transmission case are connected via a
connecting member {itted 1nto the holes.

8. The bicycle according to claim 7, wherein the derailleur
shaft 1s disposed substantially at the same distance from a
plurality of frame members extending from the head pipe of
the body of the bicycle rearward and downward 1n a side view
of the bicycle.

9. The bicycle according to claim 6, wherein the left and
right bosses have a different projecting length.

10. The bicycle according to claim 7, wherein the width of
the left case 1s different from the width of the right case, the
boss on the side of a wider one of the left and right cases has
a longer projecting length and is provided with a through-
hole, while the boss on the side of the narrower case has a
shorter projecting length and 1s provided with a blind hole, the
blind hole 1s formed with female threads, and the connecting,
member has male threads that are threaded with the female
threads.

11. The bicycle according to claim 6, wherein an inner
circumierential surface of the derailleur shaft surrounds the
left and right bosses.

12. A bicycle, comprising:

a frame, said frame including a pair of left and right main
frames extending from a head pipe rearward and
obliquely downward, a down tube extending from front
lower ends of the pair of main frames rearward and
obliquely downward, a saddle frame extending rearward
from for the pair of mainframes;

a saddle, said saddle being supported by the saddle frame;

a pair of left and right front forks, said pair of front forks
being supported by the head pipe and supporting a front
wheel:

a pair of left and rnight swing arms, said pair of swing arms
being supported by the main frames and supporting a
rear wheel; and

a derailleur-type transmission, the transmission being
mounted to the frame, said transmission including;
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a transmission case, said transmission case being dividable
into left and right cases, the left and right cases of the
transmission case being provided with left and right
bosses, respectively, the leit and right bosses coaxially
projecting inwardly of the transmission case; and

a derailleur shatt, said derailleur shaft being supported by
the lett and right bosses,

wherein said derailleur shatt 1s 1n the shape of a hollow
sleeve and 1s fitted on an outer periphery of the left and
right bosses;

wherein a derailleur mounted to an outer periphery of said
derailleur shait and disposed inside of the transmission
case; and

wherein a projecting end of the left boss and a projecting
end of the right boss abut against each other.

13. A bicycle, comprising:

a frame, said frame including a pair of left and right main
frames extending from a head pipe rearward and
obliquely downward, a down tube extending from front
lower ends of the pair of main frames rearward and
obliquely downward, a saddle frame extending rearward
from for the pair of mainframes;

a saddle, said saddle being supported by the saddle frame;

a pair of left and right front forks, said pair of front forks
being supported by the head pipe and supporting a front
wheel:;

a pair of left and right swing arms, said pair of swing arms
being supported by the main frames and supporting a
rear wheel; and

a derailleur-type transmission, the transmission being
mounted to the frame, said transmission including:

a transmission case, said transmission case being dividable
into left and right cases, the left and right cases of the
transmission case being provided with left and right
bosses, respectively, the left and right bosses coaxially
projecting inwardly of the transmission case; and

a derailleur shaft, said derailleur shait being supported by
the left and right bosses,

wherein said derailleur shaft includes a protruding portion
extending from an outer surface thereot, said protruding
portion having a pair of through holes formed there-
through, said through holes receiving a pair of support-
ing shafts that support a derailleur arm unit and a
derailleur;

wherein said derailleur arm unit and said derailleur are
disposed 1nside of the transmission case;

wherein an inner circumierential surface of the derailleur
shaft surrounds the leit and right bosses; and

wherein a projecting end of the left boss and a projecting
end of the right boss abut against each other.

14. The bicycle according to claim 13, wherein the pair of

hrough holes have axis that extend in parallel to each other,
he axis of the through holes extend 1n a direction intersecting

an axis of the derailleur shaift at a predetermined angle.

15. The bicycle according to claim 14, wherein said

derailleur shaft 1s 1n the shape of a hollow sleeve and 1s fitted
on an outer periphery of the left and right bosses.
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